Modulation of squamous carcinoma cell growth, morphology, adhesiveness and extracellular matrix production by interferon-gamma and tumor necrosis factor-alpha.
Interferon-gamma (IFN-gamma) and tumor necrosis factor-alpha (TNF-alpha) were examined for effects on human squamous carcinoma cells. IFN-gamma inhibited proliferation at concentrations between 100 and 1,500 units/ml and the inhibitory effects were potentiated by TNF-alpha. Inhibition of cell growth was not accompanied by cytotoxicity. Combined treatment with the two cytokines also inhibited cell-substrate adhesion and altered the morphology of the cells. The treated cells were large and flattened. These morphological features are similar to those that have been previously described for normal keratinocytes induced to differentiate by a variety of means. The changes in biological properties were accompanied by alterations in production of extracellular matrix components - e.g., fibronectin and thrombospondin. Synthesis of both components was decreased following treatment. The cytokine-induced alterations in squamous carcinoma cell properties were fully reversible. These findings indicate that malignant squamous epithelial cells may be similar to their normal counterparts in their responses to IFN-gamma and TNF-alpha. In the malignant cells, however, these cytokines do not appear to induce permanent phenotypic changes.